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I 



1020030000141 mX\: 2003/2/19 

N 

[^SiM^a^] 650306-1535311 

[o^bj^l 459-707 

[^±] S^AI CHilOHIh^ 102-303 

KR 

s^h:)!] oh,yun je 

[^EJe^a^] 620830-1052015 

[^a&jsl 449-915 

[^^1 SeiAl 2iyS.I ^^mOI^ 102# 202s 

I^Sj] KR 

[^Xll Xil42i2.| 2.1 §[ aS!. ^dlS X^I60^o| 

oia^ (°i) 



■1 



IDl^mm^] 20 a 29,000 SI 

[:'^6^eS!Sl OS OS! 

[^^y^^ssi 0 2H 0 a 

[^A^S^S] 7 333,000 s 

362.000 a 
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.1020030000141 #^ *^^}: 2003/2/19 

1. ^J^'^^'^l 71^11^ ^^o] ^t}^ 7l#^o> 
^ ^^^^ cfl^ ^71 ^B\^ EML ^^7l<^l 

^ ^'^^ EML^ ^>-g-«fl^i % ^S.mr ^ ^ ^(chirp)^ ^^^^ ^%^]^ ^ 

^^]^ ^ ^ ^<^l^i 71^ ^^oll tilefl 7>xl£^ g}^ cfl-^ 

^■%-^ EML ^^7l» ;^l^*>^c-il n ^^o] 

3. -S.:^! 

^ EML(Electro-absorption Modulator Laser) ^^^^1<H1 ^ 

^ ^J:«:n. ^^^>Ji;^> ^7] ^ ^2:^><^ ^'Hl ^^*}7l 

EML; EMLS^E]^ ^ ^7l ^sfl % a]^^ ^^^l^lfe ^1 

1 ^^^V5i^ ^ ^S.^ s<H(Core)-^^oli 3^ Aij^s. ^^Al7l7l ^t]: 2 ^s; 

^^3:>ji;^l- ^ ^3.^]^^ DC^^^^ ^17^^1-71 cfl<3^ ^E^CBand Stop 

Filter); ^ '^-71 tfl^ :di7l tiVAH >^7i EMLS. ^-^^^1^ 

4. ^^^^ ^Atlr ^£ 

^ ^ ^V^l o]^^. 
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^ <^;^>: 2003/2/19 



£ 5 

EML, tfl^ ±7] ^ ±%^], ^ 
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1020030000141 

dim rtTi EML ^^7] {Apparatus 

Band-Stop Fi Iter} 

S. 1 ^ #Hfl^ EML ^ ^-tl^ll: o]^^>^ ^a.^ "^^^Hl 

£ 2 ^ -gtiV^oi EML^ ^7> ^ ^(chirp)2l ^^^1- i 

£ 3 ^ '^i^^'y EML ^^7l^ ^r^i^iE^'oi] cfl^ <mAli. 

£ 5 ^ -S- EML ^^7]9\ 4 1 ^Al<:^l 

S. 6 ^ ^ ^^<^1 i4€- EML ^^7]^ y^] 2 ^^1<^1 ^^^-£. 

£ 7 ^ ^ ^tgofl tt).^ EML ^^7151 7511 3 -^^-l*^! 

H 8 ^ ^2fl^ 7l#<^l Sit!" EML ^^7lsq- ^ ^'^•Hl EML ^^7lSl 

£ 9 ^ ^ ^^<=>\] ^}-%-^^ cfl^ rJiTl :tE^^ i:H<^^(BW)2l- ?iol(depth)<^l cfl^ 



^^ <U^}: 2003/2/19 



of Transmission Adapting 
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' 1020030000141 ^^ 'Ut.}: 2003/2/19 

* ^-S. ^^^] tfltb -^^ 

51 : EML 52 : 

53 : % '^>^l#5fl<^lBl 54 : 

55 : 56 : FBG 

57 : ^ ^S. 



^ ^^^^ cfl^ ^E-1» ^-g-^ EMLCElectro-absorption Modulator Laser) ^ 

Al^E^oflA^ ^:£7> ^o}:^6\] % A]:^^ ^d(chirp)^ «> 

^i^mc^-. nl-el-A^, <a«]:^'y ^ ^S7l# ^>^«fl^i t^^^^VtI] ^cf. zLe^u]- 

EML^ ti>:£^1 Sllolx-lsq- ^S7l» *>i4^ 7l:g-(substrate)«>ll s.^-^. ^ 

^a>a^^S. ^ ^=^011 ^ ^(chirp)^ 7MidAi ^ dl^^ 
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^ 1020030000141 ^^ '^d^}-- 2003/2/19 

7} ^6)] i4e|- dt^ti] (extinct ion ratio)sq- ^(chirp) ^^^o] 3.7\] ^^>7ll 5)^c^l 

. ^^wll- a.7fl ^(chirp)o] iSo>;?^Ai Tielofl rci-s^ ^a^o] 

f-4^(Imin):E)- 3|cfl ^2)-:^ (imax)^ w] (Imax/Imin)* ^t31^>p^ ^2:7] 

<19> rcl-e^Ai, EML* ^l-g-«fl>| ^-f ^^^>jl ^(chirp)^ 

<20> £ 1 ^ #Efl^ EML ^ 4^^711: ol-§-*>^ ^3.S^ <^^^^H1 ^^^S-^l^q-. Sa] 

^ tiViq- ^o], ^2flo] EML ^ ^^711- o]^^ ^Al^].j7X> ^S. 

1- ^Ir'H ^7l ^s. ^^^J 71(11), ^7] ^^j7loilAi ^>^St!: 

^7l ^S-m % ^S*M ^-^Hl ^4-§>7l ^tb EML(12). EMLS^B^ 

«>0V ^^sr>7l ^tb ^^^-^(13) ^ ^^^1- ^^^V7l %=T^ 

A] 71(14)1- i^^Vtrf. 

<2i> £ 2 EM ^7V :^<a-ofl % ^(chirp)2l ^'^^ ^^1^ 5. 

Altb <mAl£olt:l-. £2 1- ^^a^V^. 'a7> ^<a-(Applied Voltage)ol Ji, 

-^2.9] 47l» a^lsrH, ^^£(Relative 
Transmission)^ S-^ltb^. '^71^^, ^^£.(Relat ive Transmission)^ ^7>^ ^7l 

<22> £ 2^ #s*>^ ^^srv^, ^7> ^<a-oi 0.7V <5i^i-oi^ ^* y}^]^ 3. oi^> 

<^1^ ^a^^l 7>^1^ ^O.S £Al£lO^ Ojlcl-. :i^tll# 3711 ^ ^71 ^^^^ 

917} ^-a-^ a.711 n^iF ^^n, ^-f ^<>] ^«^i ^l^s]^ ov ~ o.7v 
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' 1020030000141 %^ 'U^}- 2003/2/19 

<^1^7>;^1 H ^o] tl^fl €^^-^3. 'y=Sl ^o] ^o>;^l7fl S\JL o]^ ^■ 
^^<=>11 #^1 '^^t* $4. 

<23> cy:o^ ^o] ^ (back-to-back) ^ ^-f ^^17]- s]^] ^xj^J: ^ 

^^^I7l7l ^^Ai^ <y:o^ ^a^o> ^>^c^l ol§ ol7l- ^"^"^ 

^7} A^£)Jl Sic]-. 



<25> ^ ^71^1- ^^611 -^-§-*>7l ^^S., EML^ ^>^«ll^i 

^ tiil ^(chirp)^ ^^wl* ^J^^^It^ ^ ^ ^<^1^i 7] 

^ ^^oll Hl^fl 7V;<1£^ s:>^ ^E|# ^-§-^1: EML ^^7l# 



^^7l5^ ^^^*>7l ^tb ^ 'i:^^, EMLCElectro-absorption Modulator 

Laser) ^^^J-^Hl Sl^^l. ^#*>Ji;^> ^7] ^s.^ % ^^t}cx\ 

^#s:>7] ^tb EML; ^7l EMLS-^Bls^ #^^1^ ^^Jis^ ^7] 
^^S.^ ^^^l7lfe 1 ^^§1-^^ ^ -tiS^ S^(Core)^^<^l 
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^ 1020030000141 #^ "U^}: 2003/2/19 

^71 ^E^CBand Stop Filter); ^ i:fl^ ^7] ^E^oll^i u1-a>o11 o^^fl -^v?] EMLS. ^ 

^ EML ^^^^11- ^l^W. 

<27> O]^!-, ^-a^ ^S*l-<^ ^ ttj-S- ti>^3l^ ^Ml^l -M^tb 

<28> £ 3 ^ EML ^■i\7]B] ^dz^^^d\] cflt!- <^lAl£olx:f. 

<29> £ 3 ti>Sl- ^o], <^ti}a^ol EML ^^7]S^ tfl 4^^o^ 

?Bs]<>| ^2|-^(carrier frequency) <>fl ^^:\^ ^ JL^l(peak)7> q-E^-i^til , oj^o]] ai^: 
^ ^^(DC : Direct Current)^^^^] ^c] i^5]o:| oj,v]-(s. 3^ Sj-^S ^^). 
<30> i4efAi, cfl^* 7>^ ^71 (Band-Stop) ^Eil- A>-g-^B^i DC ^^^^ ;*il7l 

«fl ^7)1 SI'S, Alj^o^ B^l^a^^ 0>u|E|- '0' 511 'S^ ^^^l* ^7>*>£ 

^ ^ ^ 

<3i> £ 4 ^ ^ ^^ol EML ^ ^^711- o]^^}^ ^^o] 

^^}JL7]- ^7] AIJ:^ p].s.<^ ^fl^ ^7] A]^ ^^^71 (41), ^7] 

^s. "^^S^ ^7l Al^^ ^ ^s^H ^'^•il ^4^^1-71 

EML(42), EML^-f-Ei^:! #^<^1^-1 DC^^^# ^l7l^><^ rii^a]^ ^^7] ^tb tfl^ ^ 
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I 1020030000141 #^ "^^V: 2003/2/19 

* -^^11 ^^Sl- ^^^>7l ^tt ^^^7] (45)* if-tircf. 

<32> ^ ^^£1 cfl>a-<^l ^ S. 4^1 EML(42)jzl- cfl^ 4i7l €b1(43)S ^^tt 

<33> £ 5 ^ ^ ^'^<^1 n:l-€- EML ^^7]9] l ^X\d\] 

<34> ^o], ^ ^i^<:Hl EML 4^^7l^, nV-i-Jl ^#^>ji;^} 2r> 

^ ^7l ^Jl-l- ^ ^2:^>c^ 'M'^H ^^*>7l EML(51), EML(51)S.^B1S1 

^^^^ ^^^i7i^ ^^(52), ^ ^s(57)^ ^ 

<>|(Core)^^<Hl ^^^I7l7l ^^(55), ^^^f^^ ^^^^l^i DC^^^^ 

^]7]^}7] ^tb tfl^ ^tTl ^EiSA^Sl =^«S*>^ FBGCFiber Bragg Grating) (56) ^ 

FBG(Fiber Bragg Grat ing)(56)S-^Bl ^ wVaHI ^«fl EML(51)S. ^-B-^3^|^ ^^^5 ^> 
^^>7l % ofol^eflolEK Isolator) (53)1- i^tlri^. ^. EML(51)^l^i ^ ^ 

% ^tb ^^(52)1- -i-^H :f oi-oi^eflolEi(53)l- ^IM- EML ^ 

^V^^Ml^i ^tb %HWindow)(54)» *>-f^ ^ 

7l ^^^^ ^ ^^(57)^ S<H(Core)^^<=Hl ^^a^Sll: ^^Alfl7l ^^}c^ 

(55)1- ■^4*}J1 olnfl, ^Ai^oj DC(Direct Current) ^^^^ #o]7l ^tb FBG(56)1- ^ 
*H ^ '»dS-(57)S S£tb, FBG(56)oll^i tiV^Vil^ ^ <:>H# 

efl<:>lEi(53)ol ^l^^v]-. 

<35> £ 6 ^ ^ ^^i^<^l n:l-€- EML ^^7]^ ^1 2 ^a1<^1 ^^^:£oltq-. 
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/ 1020030000141 ^^ 'U^}: 2003/2/19 

7> -ir '^Irl:^ ^=S^^>:ii;^> ^7] ^S.Mr ^ ^2z^}^ ^^t}7] ^ 

^ EML(61), EML(61)^^B^^ #^5]^ ^^Jl^ ^7] ^*fl ^^^17]^ 

^^(62), % ^S.(67)S^ (Core)Y^<^l ^^4^171 ^tb €^(65), 

*>^^ DC^^^^ 47]^7] ^tb tfl^ ^^*>^ €B) 

:b FBGdilted Fiber Bragg Grating)(66) ^ FBGCTilted Fiber Bragg 

Grating) (66)^-?- tij-AH] o^^fl EML(61)S. "^-R-^^^ ^>^^>7l ^ ^^l- 

<^l#2fl<^lBKlsolator)(63)l- i^tb^. ^. EML(61)<^1 ^^^g^ ^ % ^^s.^ ^ 

^7] ^^(62)* % ^M#efl^lBl(63)# ^li^- EML ^V^^Hl^i ^ 

^ ^tb %KWindow)(64)l- ^sfl sj-f^i a|o.^ ^n^^. ^7] 

% ^5.(67)^ (Core)^^<Hl ^^S.^ ^^^17] 7] ^^(65)* ^^^}JL o]^ 

, ^^S.^ DC(Direct Current) ^'^]7\ FBG(66)» -i-^H % ^S. 

(67)S FBG(66)1- ^b-g-er}^ ^^aV^tl FBG» 4-g-*l: 

^-B-'a ^4iAl7l^c|l tb^ *>7]1 % <5H#eflo]Bl (63)^ 4-g-«fl4 

^7}s. ^}^^^. 

8> £ 7 ^ ^ ^^<H1 4^ EML ^^7]^ 3 ^^1<^1 -^^^^^ojcf. 

9> wl-^ ^o], ^ ^vx^ofl rrf^ EML ^^7]^, ^^t}jL:^} ^■ 

^ ^7] % ^S3r>a| ^6\] ^^^}7] EML(71), EML(71)S.-^El^ 

^^^^ ^7] ^^^» ^#^l7l^ €^(72), ^ ^5.(77)^ S 

'>1(Core)-¥-^<=Hl ^^^17] 7] ^^(76), ^^^>3j^ ^^^<:H14 DC^^^* 

^]7]n7] ^tb cfl^ 4i7l ^E-lSAi^ ^«S^>^ ^ ^^KChip Filter)(74) ^ ^ 

^EKChip Filter)(74)S-fEl5^ ^^Hl ^^fl EML(71)S. ^-^^5]^ ^^Jll- ^>^^>7l 
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^ 1020030000141 ^^ <^7.}: 2003/2/19 

^ <^>ol#5llolBl(Isolator)(73)l- S^^c]-. EMLCZD'^l^i ^ ^S.^ % 

A]^^ Ei-71 ^t!- ^^(72)1- -^^fl ^ ^><^l#sfl<^lEl(73)# EML ^} 

-f^Hl^i %i-(Window)(75)» #«fl ^>^^i ^^o.^ ^>7l #^ 

€ ^^^^ ^ ^S(77)Sl sc^1(Core)^^<^l ^^Aj^ly] ^2:(76)» 

^Ji|-5:>Jl oltrfl, ^^^^ DC(Direct Current) ^^^-i- ^<^]7] ^tt ^ €^i(74)l- 
^ ^S.(77)^ '^j^^^-. 

o> £. 8 ^ ^sfls] 7l^o]i EML ^^7lsq- ^ ^tgo!] tcl-s. emL ^^71^1 

i> £ 8 ^ ^^^V^S. 10 Gb/s NRZ s§ c]-<^ «fl 

cfl^ ^7] ^Ei^ cfl^^(BW):4 ac>l(depth)^l 10-12BER(Bits Error Rate)<^lA^ ^ 

^ ^£(Receiver Sensitivity)* >««ll-s|lol.5^^ ^jzfolcf. <^7l>|, ^ :^ 

<^l(Fiber Length)olJl, Y^^ ^^(Receiver Sensitivity)* a^l^cf. 

<^]n, tfl^ :i^7] cfl^^CBW)^)- ac>l(depth)<Hl cfltl- ^^S^^ £ 9 oil 

2> £Al^ wHl nl-e^, ^2flo^ 7l#cHl EML ^^7]^ ^^Hl (ext inction ratio) 

7> 7.6dBolJL ^(PP : Peak to Peak)^^! 0.16Aoic-il ^ tfl^ ^7:) ^e^S^ tfl^^^ 
O.lSnm, ^o]^ idB^ tb ^-f^ (extinction ratio)7l- 7.7dB^lJl ^ (PP : Peak 

to Peak)ol 0.18 A o] s|p^, tfl^ ^7] cfl^^^ O.lSnm, ^o]^ 2dBS.. «]■ 

^ ^^H] (extinction ratio)7> 7,7dB^]JL ^ (PP : Peak to Peak)^! 0.20 A o] 5]d^ , 
tfl^ ^71 ^Ei^] rH«^^^ 0.15nm, 3dBS ^> ^-f^ (extinction ratio) 

7} 7.7dB<^l^ ^(PP •• Peak to Peak)^! 0.21 A o] ^c)-. 
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) 1020030000141 %^ '^7.}: 2003/2/19 

<43> SE^^ cfl^ ±7^ ^Ei^ tfl«^^ O.lOnm, a<^l» IdBS. ^-f^ ^^w] 
(extinction ratio)7V 7.85dB<^lJl ^(PP : Peak to Peak)<^l 0.19 A o] s^o^, cfl^ 
^Ei^l tfl^^^ O.OSnm, a^ll- IdBS ^ ^-f^ ib^wl (extinction ratio)7l- 8.41dB<il 
3. ^(PP : Peak to Peak)^! 0.19 A o] cfl^ ^7] ^E]# Aj-g-^ofl icj-e)- zl 

<44> £ 8 ^ ^l#eflol^o11 9]^^, tfl^ ^71 ^Ei^^ cfl^ol t)i\<^ ^7] ^E^ 

# ^^^^ 7M7fl *Vc^-. ^Bl# A>^^>^1 ^A^^ tijiieil ^ 

21 0.5 dB 80 km ^ 2dB ^^J-^l ^^^^ ^cf. 

<45> £ 9 ^ ^ ^^^<^1 ^>-g-Slfe tfl^ :t7l ^E^o] x:fl^^(BW)3]- ^o] (depth)<Hl cfl?}- 

<46> cAl^ ^ 9 ^ cfl^ ^71 lE^^ 3dB tfl^^^ O.lSnmS ^JL, 

(Transmit tance)^ ^l^Kdepth)* IdB, 2dB, 3dB^ ^V^fe ^-f^l, ^fl^ 4i7l ^e]S] 

tfl^^(Bw)3i- a<^i(depth)i- <^i>.m^-. 

7M ^ 7l^^ AV^v^ ^-^Ui <^5.i 7>^l ^1^. 
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^ 'UA- 2003/2/19 



[^j^^J- 11 

EMLCElectro-absorption Modulator Laser) ^^^1-^1<^1 ^^^i , 

"i}:^^ ^^^}JL7]- t}^ ^7] ^SLm ^ ^<^1 ^c>1 

^tb eml; 

^4^§>Ji;^> DC^^^^ ^tb ifl^ ^Bl(Band Stop 

Filter); ^ • 

1- iL^§>^ cfl^ 4i7l ^Bl# EML 
^1 1 $X^^^. 

^ ^^V'^l^eflolE-l^ if-^fe cfl^ ^71 ^E-1# ^-g-^V EML ^^^^^]. 

i^i^^} 3] 
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1020030000141 ^^ 'U^}: 2003/2/19 

^7] x^^ ^7] ^B]^, FBGCFiber Bragg Grating)* t^«1^>^ 
^S. ^E^l- ^-g-tb EML 

41 

^1 1 ^1 2 *J-«fl 9X^^^, 

^7] cfl^ d^7] ^El^(Tilted) FBGCFiber Bragg Grating)* ^>-B-^}<=i ^ 

til^l-^ ^1-^ tfl^ 4i7l ^Eil- ^-g-tt EML ^^^1-^1. 

51 

^1 1 2 ij-<^l 9X^^^. 

^Ei^, ^B]^ dt^XFi Iter ing Chip)* ^V^^V^i ^w]^)-^ 

cfl^ ^71 ^B\Mr ^-B-^ EML 

61 

Cfl^ ^7] ^B\7} DC ^^^* ;^171S|] ^Tfl Sl^, >^7l EMLS-^El^ #^ 
efliiaBij]- o>q5]- -o- ^«fl ^7}t}S.^ 

-^S. dliTl ^E^* ^-g-tl EML 

[^^•^J- 71 
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-^71 tfl^ ^7] ^E-l7>, ^1-71 EML ^^d\] ^tilS)^ 
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[S. 1] 



13 



y 




12 




14 




> 




ii. 











EML 



21 



1.0 



c «•« I- 

a> 

:! 

cn 

1 
S 

H 

I 

■I 0.2 h 
02 



0.6 - 



0.4 



0.0 



T — ' — r 




1 — I — I — I — I — I — I — I — I — I— 

— ■ — Relative traftsmission (linear) 
— • — Fixed chirp 



V 



-J I I I I I L 



0.0 0,2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1,8 2.< 
Applied Voltage (V) 



0.80 
0.64 
0.48 
0.32 
0.16 

0.00 p 

-0.16 5s 

-0.32 

-0.48 

-0.64 

-0.80 
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IS. 4] 



44 




EML 



22-19 
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2003/2/19 



51 



EML 



^OhOl^eHOIH 
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8] 



-29 



E 
cn 
2^ 

^- 

;> 

f= 

(D 
CO 

l_ 
(D 
> 

O 
(D 

cc: 



BW= 
~A - BW= 

«§> BW 
BW 
BW 
BW=i 
BW=< 
BW=< 



Optical 
0.1 5nm 
0.15nm 
0.1 5nm 
0.1 Onm 
O.IOnm 
O.IOnm 
0.05nm 
O.OSnm 
O.OSnm 



filter, e = 7 
. D=1dB, e 
. D=2dB, £ 
D=3dB. e 
. D=1dB. e 
, D=2dB. € 
, D=3dB. € 
, D=1dB, e 
. D=2dB. e 
, D»3dB. e 



.6dB, chirp(pp) = 0.16 A 
= 7.7dB. chirp(pp) = 0.18A 
= 7.7dB, chirp(pp) ^ 0.20 A 
= 7.7dB, chirp(pp) = 0.21 A 
= 7.85dB, chirp(pp) = 0.19 A 
= 7.68dB, chirp(pp) = 0.22 A 
= 7.68dB, chirp(pp) = 0.25 A 
= 8.41 dB. chirp(pp) = 0.19 A 
= 8.48dB. chirp(pp) = 0.25 A 
= 9.21 dB. chirp(pp) = 0.32 A 




Fiber Length (km) 
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[S. 91 



depth 



1 

3dBBW 
H »!■ 



M 

^4 ^ h 

M 



V 



3dBBW= 


0.15nm, depth = 


1dB 


3dB BW= 


0.1 5nm, depth = 


2dB 


3dB BW = 


0.15nm, depth = 


3dB 


I.I.I 


3 


20 


40 



-40 
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Frequency (GHz) 
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